Follicular fluid concentrations of glucose, lactate and pyruvate in buffalo and sheep, and their effects on cultured oocytes, granulosa and cumulus cells.
The objective was to determine ovarian follicular fluid concentrations of glucose, lactate, and pyruvate in relation to follicle size in buffalo and sheep. The effect of varying concentrations of these substances on in vitro oocyte maturation, oocyte protein content, and granulosa and cumulus cell growth was also investigated. Follicular fluid was aspirated from various sizes of follicles (from ovaries without a dominant follicle) collected from adult, cycling nonpregnant buffalo (Bubalus bubalis) and sheep (Ovis aries) during the breeding season. Overall, mean (+/-S.E.M.) concentrations (mM) were glucose 2.42+/-0.31 and 1.40+/-0.22, lactate 7.56+/-2.61 and 10.42+/-1.64, and pyruvate 0.02+/-0.01 and 0.002+/-0.00, in buffalo and sheep, respectively. In both species, as follicles became larger, concentrations of glucose significantly increased, lactate significantly decreased, but pyruvate was not affected. Oocyte maturation was higher (P<0.05) in medium containing supra-physiological concentrations of either glucose (5 mM), or pyruvate (10 mM) alone, or physiological concentrations of glucose, lactate and pyruvate in combination, compared to supra-physiological concentrations of lactate (15 mM) alone, or sub- or supra-physiological concentrations of glucose, lactate and pyruvate in combination (both species). The protein content of oocytes was not significantly affected by the concentration of glucose, lactate, and pyruvate in the maturation medium. However, growth of granulosa and cumulus cells was higher (P<0.05) in medium containing supra-physiological concentrations of glucose (5 mM) alone, or pyruvate (10 mM) alone, or physiological, or supra-physiological concentrations of glucose, lactate and pyruvate in combination, compared to supra-physiological concentrations of lactate (15 mM) alone, or sub-physiological concentrations of glucose, lactate and pyruvate in combination (both species). In conclusion, concentrations of glucose, pyruvate and lactate in the medium had cell type-specific effects on oocyte maturation, and on growth of granulosa and cumulus cells. Furthermore, glucose and pyruvate were the principal energy sources for oocytes and follicular somatic cells in buffalo and sheep.